WAFER CLEANI NG APPARATUS

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a wafer cleaning
appar at us.

Description of the Related Art

In the manufacture of a wafer, by slicing a
sem conduct or ingot, a wafer fornmed wi th undul ation
and/ or warpage is obtained. To renove the undul ation
and/ or warpage fromthis wafer, a protective nenber
including a resin and a sheet is fornmed on a surface on
one side of the wafer, as disclosed in Japanese Patent
Lai d- open No. 2017-168565.

Then, the surface on one side of the wafer is held
by a chuck table through the protective nenber, and a
surface on the other side of the wafer is ground by a
gri ndstone, to thereby renove the undul ati on and/ or
war page.

After grinding the other-side surface of the wafer,
the protective nenber is peeled off, and the one-side
surface of the wafer is ground, as disclosed in Japanese
Pat ent Lai d-open No. 2018-098241. As a result, a wafer

with a predeterm ned thickness is manufactured.



In peeling off the protective nenber fromthe
wafer, the resin may be left on the circunferential edge
(edge) of the wafer. In view of this, the circunferentia
edge of the wafer is cleaned by a cleaning tool, whereby
the adhering resin is renoved, as disclosed in Japanese

Pat ent Lai d-open No. 2019-047054.

SUMMARY OF THE | NVENTI ON

However, the conventional cleaning nethod has a
problemin that, due to consunption of a sponge as the
cl eaning tool, the replacenent cost for the cleaning too
IS required.

Accordingly, it is an object of the present
i nvention to provide a wafer cleaning apparatus capable
of renobving a resin adhering to a circunferential edge of
a wafer, wthout using any cleaning tool.

In accordance wth an aspect of the present
i nvention, there is provided a wafer cleaning apparatus
for cleaning a circunferential edge of a wafer, the wafer
cl eani ng apparatus including a holding table that holds
the wafer by a hol ding surface such that the
circunferential edge of the wafer protrudes, a notor that
rotates the holding table with the center of the hol ding

surface as an axis; a rotation control section that



controls a rotational speed of the notor, and a cl eaning
unit that jets high-pressure water toward the
circunferential edge of the wafer froman outer side than
the circunferential edge of the wafer held by the hol ding
surface, to clean the circunferential edge of the wafer,
in which the cleaning unit includes a first nozzle that
jets the high-pressure water to the circunferential edge
of the wafer froman outer side than the circunferentia
edge of the wafer in a O-degree direction parallel to the
hol di ng surface, a second nozzle that jets the high-
pressure water to the circunferential edge of the wafer
froman outer upper side than the circunferential edge of
the wafer in a direction of 45 degrees downward rel ative
to the holding surface, and a third nozzle that jets the
hi gh-pressure water to the circunferential edge of the
wafer froman outer |lower side than the circunferentia
edge of the wafer in a direction of 45 degrees upward
relative to the holding surface, and the first nozzle,
the second nozzle, and the third nozzle are disposed to
be spaced fromone another in a circunferential direction
of the wafer.

Preferably, the cleaning unit is configured to jet
the hi gh-pressure water utilizing pressure of air by

m xi ng water and the air.



Preferably, the rotation control section is
configured to rotate the holding table at a rotationa
speed of equal to or less than 10 rpmto clean the
circunference of the wafer, and thereafter to rotate the
hol ding table at a rotational speed of equal to or nore
than 1,000 rpmto dry the wafer

According to the present wafer cleaning apparatus,
hi gh-pressure water is blown to the circunferential edge
of the wafer fromthree different directions, whereby the
circunferential edge can be cleaned all over, and the
resin or the Iike adhering to the circunferential edge
can be renoved. Therefore, in the present wafer cleaning
apparatus, a cleaning tool such as sponge as a consumabl e
I's not needed for cleaning of the circunferential edge.
Consequently, a replacing operation for the cleaning too
IS unnecessary, so that the cost for replacenent of the
cl eani ng tool can be avoi ded.

The above and ot her objects, features and
advant ages of the present invention and the manner of
realizing themw || becone nore apparent, and the
invention itself wll best be understood froma study of
the followi ng description and appended clains with
reference to the attached drawi ngs showi ng a preferred

enbodi nent of the invention.



BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is a side view depicting the configuration
of a wafer cleaning apparatus;
FIG 2 is atop plan view depicting a wafer, a
hol di ng tabl e, and nozzles of a cleaning unit; and
FIG 3 is a side view depicting another

configuration of the wafer cleaning apparatus.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT

As illustrated in FIG 1, a wafer cleaning
apparatus 1 according to the present enbodinent is for
cleaning a circunferential edge 101 of a wafer 100. The
circunferential edge 101 is chanfered in an arcuate shape
froma surface on one side of the wafer 100 to a surface
on the other side of the wafer 100, and is rounded.

In addition, the wafer 100 has al ready been ground,
and a protective nenber forned on one surface thereof has
been peeled off. Therefore, a contam nant such as a resin
which is the material of the protective nenber is
adhering to the circunferential edge 101 of the wafer
100. The wafer cleaning apparatus 1 cleans the
circunferential edge 101 of the wafer 100, to renove the

cont am nant such as this resin.



The wafer cleaning apparatus 1 includes a hol ding
table 10 for holding the wafer 100. The holding table 10
has a hol ding surface 11 snmaller than the wafer 100. The
hol di ng surface 11 includes, for exanple, a porous
material, and by communicating with a suction source (not
illustrated), can suction hold the wafer 100. Therefore,
the hol ding table 10 holds the wafer 100 by the hol di ng
surface 11 in such a nmanner that the circunferential edge
101 of the wafer 100 protrudes.

The wafer cleaning apparatus 1 further includes a
spindle 13 provided on the | ower side of the holding
table 10, a notor 15 for rotating the spindle 13, and a
rotation control section 17 that controls a rotationa
speed of the notor 15.

The spindle 13 is configured to be rotatable with
the center of the holding surface 11 as an axis. The
notor 15, by rotating the spindle 13, can rotate the
hol ding table 10 with the center of the hol ding surface
11 as an axis, as indicated by an arrow 200.

The wafer cleaning apparatus 1 further has a
cl eaning unit 20 on the outside of the circunferentia
edge 101 of the wafer 100 held by the hol ding surface 11
of the holding table 10. The cleaning unit 20 jets high-

pressure water fromthe outer side than the

6



circunferential edge 101 of the wafer 100 held by the
hol di ng surface 11 toward the circunferential edge 101 of
the wafer 100, for exanple, toward the center in the

t hi ckness direction of the circunferential edge 101,
thereby to clean the circunferential edge 101 of the

waf er 100.

As depicted in FIG 1, the cleaning unit 20 has
three nozzles, nanely, a first nozzle 21, a second nozzle
24, and a third nozzle 27.

As indicated by an arrow 201 in FIG 1, the first
nozzle 21 jets the high-pressure water to the
circunferential edge 101 of the wafer 100 fromthe outer
side than the circunferential edge 101 of the wafer 100,
in a O-degree direction parallel to the hol ding surface
11 of the holding table 10.

As indicated by an arrow 202 in FIG 1, the second
nozzle 24 jets the high-pressure water to the
circunferential edge 101 of the wafer 100 fromthe outer
upper side than the circunferential edge 101 of the wafer
100, in a direction of 45 degrees downward relative to
the hol ding surface 11 of the holding table 10.

As indicated by an arrow 203 in FIG 1, the third
nozzle 27 jets the high-pressure water to the

circunferential edge 101 of the wafer 100 fromthe outer



| ower side than the circunferential edge 101 of the wafer
100, in a direction of 45 degrees upward relative to the
hol di ng surface 11 of the holding table 10.

In addition, as depicted in FIG 2, the first
nozzl e 21, the second nozzle 24, and the third nozzle 27
are spaced at an interval of, for exanple, 10 degrees
fromone another in the circunferential direction of the
waf er 100. The direction of the high-pressure water
jetted fromthe first nozzle 21, the second nozzle 24,
and the third nozzle 27 on a horizontal plane (a plane
parallel to the holding surface 11) is toward, for
exanple, a center point 12 which is the center in the
radi al direction of the holding surface 11 (the center of
the wafer 100).

Besi des, the cleaning unit 20 is configured to jet
the high-pressure water utilizing the pressure of air, by
m xing water and the air. |In other word, as depicted in
FIG 1, the first nozzle 21, the second nozzle 24, and
the third nozzle 27 are connected to an air source 22 and
a water source 23, to an air source 25 and a water source
26, and to an air source 28 and a water source 29,
respectively.

Then, the first nozzle 21, the second nozzle 24,

and the third nozzle 27 are so configured as to mx the
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water fromthe respective water sources 23, 26, and 29
and the air fromthe respective air sources 22, 25, and
28 to produce the high-pressure water utilizing the
pressure of the air, in other words, the high-pressure
wat er including a binary fluid cleaning water which is
m xed water of the water and the air, and to jet the
hi gh- pressure water.

In this way, the first nozzle 21, the second nozzle
24, and the third nozzle 27 function as binary fluid
cl eaning nozzles. Note that the first nozzle 21, the
second nozzle 24, and the third nozzle 27 are configured
to be capable of jetting only the air fromthe respective
air sources 22, 25, and 28 and jetting only the water
fromthe respective water sources 23, 26, and 29. The
cleaning unit 20 including the first nozzle 21, the
second nozzle 24, and the third nozzle 27 is controlled
by a cleaning control section 30 depicted in FIG 1

Next, an operation of the wafer cleaning apparatus
1 wll be described.
[ Ol eani ng Operati on]

First, a cleaning operation is carried out. 1In
this operation, first, the wafer 100 is held by the
hol di ng surface 11 of the holding table 10.

Thereafter, the cleaning control section 30

9



supplies the first nozzle 21, the second nozzle 24, and
the third nozzle 27 with water at, for exanple, 40 mM/mn
fromthe water sources 23, 26, and 29, and supplies the
nozzles 21, 24 and 27 with air at, for exanple, 70 |/mn
fromthe air sources 22, 25, and 28. The first nozzle 21,
t he second nozzle 24, and the third nozzle 27 m x the
water and the air supplied thereto to produce high-
pressure water including the binary fluid cleaning water,
and starts jetting the high-pressure water to the
circunferential edge 101 of the wafer 100 in the
respectively set above-described directions.

Next, the rotation control section 17 controls the
notor 15 to rotate once the holding table 10 with the
waf er 100 held by the holding surface 11 at a rotationa
speed of equal to or less than 10 rpm (for exanple, 1
rpm). As a result, cleaning of the wafer 100 is finished,
and the rotation control section 17 stops the rotation of
the holding table 10 by the notor 15. Sinultaneously, the
cl eaning control section 30 stops the supply of the water
and the air to the first nozzle 21, the second nozzle 24,
and the third nozzle 27. By this cleaning operation, the
cont am nant such as resin adhering to the circunferentia
edge 101 of the wafer 100 is renoved.

Note that, in the present enbodi nent, rotating the

10



waf er 100 once neans that the wafer 100 is rotated in
such a manner that the three portions of high-pressure
water jetted fromthe first nozzle 21, the second nozzle
24, and the third nozzle 27 are blown to all the part of
the circunferential edge 101 of the wafer 100.

Here, as illustrated in FIG 2, the first nozzle
21, the second nozzle 24, and the third nozzle 27 are
di sposed to be spaced from one another in the
circunferential direction of the wafer 100. Therefore,
the rotational angle of one-tine rotation is greater than
360 degrees by the anpunt corresponding to the angul ar
range of |ayout of the nozzles.

For exanple, in a case where the first nozzle 21,
the second nozzle 24, and the third nozzle 27 are
di sposed at intervals of 10 degrees in the
circunferential direction of the wafer 100, rotating the
waf er 100 once neans rotating the wafer 100 by
approxi mately 380 degrees.
[Dryi ng Operation]

Next, a drying operation is carried out. 1In the
drying operation, first, the rotation control section 17
controls the notor 15 to rotate the holding table 10 with
the wafer 100 held by the holding surface 11 at a

rotational speed of equal to or nore than 1,000 rpm (for

11



exanple, 2,000 rpm for, for exanple, 20 seconds. In this
i nstance, for the first 15 seconds, jetting of air and
the like fromthe cleaning unit 20 is not conducted, and
the water adhering to the wafer 100 is spattered by the
rotation of the holding table 10 hol ding the wafer 100.
Note that the rotation of the holding table 10 may not be
stopped in the cleaning operation, and switching to the
rotational speed of the drying operation may be nade

I mredi ately after the cleaning operation.

Then, when 15 seconds has been passed fromthe
rotation of the holding table 10, the cleaning contro
section 30 supplies air fromthe air sources 22, 25, and
28 to the first nozzle 21, the second nozzle 24, and the
third nozzle 27, for five seconds, and starts jetting of
air fromthese nozzles to the wafer 100. 1In the five
seconds, the rotating wafer 100 is supplied wth air from
three directions, whereby drying of the wafer 100 is
pr onot ed.

After five seconds fromthe start of the supply of
air, nanely, after 20 seconds fromthe start of the
drying operation, the rotation control section 17, by
determining that the drying of the wafer 100 is finished,
stops the rotation of the holding table 10 by the notor

15. Concurrently, the cleaning control section 30 stops
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the supply of air to the first nozzle 21, the second
nozzl e 24, and the third nozzle 27.

As descri bed above, in the present enbodi nent, the
hi gh-pressure water is blown to the circunferential edge
101 of the wafer 100 fromthe three different directions,
whereby the circunferential edge 101 bei ng rounded can be
cl eaned all over, and the contam nant such as resin
adhering to the circunferential edge 101 can be renoved.
Therefore, in the present enbodi nent, a cleaning too
such as sponge as a consunable is not needed for cleaning
of the circunferential edge 101. Consequently, an
operation of replacing the cleaning tool is unnecessary,
so that the cost for replacenent of the cleaning tool can
be avoi ded.

Note that, in the present enbodinent, air is jetted
to the wafer 100 fromthe first nozzle 21, the second
nozzle 24, and the third nozzle 27 at the tine of the
drying operation. In relation to this, as depicted in
FIG 3, the wafer cleaning apparatus 1 may further
i nclude an air nozzle 40. The air nozzle 40 is disposed
on the upper side of the center of the wafer 100 hel d by
the hol ding surface 11 of the holding table 10 and is
configured to jet air as indicated by an arrow 205 to the

waf er 100.
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In this case, the cleaning control section 30, in
the drying operation, jets air toward the wafer 100 from
the air nozzle 40, in place of or in addition to the
jetting of air to the wafer 100 fromthe first nozzle 21,
t he second nozzle 24, and the third nozzle 27. Thus,
since the air nozzle 40 is blowing air to the rotationa
center of the wafer 100, the drying tine can be
shortened. In addition, air nay be jetted to the
circunference of the holding table 10 to dry the | ower
surface of the wafer 100.

In the present enbodinment, at the tinme of the
cl eani ng operation, the rotation control section 17
rotates the holding table 10 hol di ng the wafer 100 once.
In relation to this, the rotation control section 17 may
rotate the holding table 10 twice or nore, and may rotate
the holding table 10 by 360 degrees.

In addition, in the present enbodi nent, the drying
by only rotation of the holding table 10 is carried out
for 15 seconds, and thereafter the drying with additiona
jetting of air fromthe cleaning unit 20 is carried out
for five seconds. In relation to this, the tinme of the
drying by only the rotation of the holding table 10 and
the tine of the drying with the additional jetting of air

may be set optionally.
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Besi des, in the present enbodi nent, the first
nozzl e 21, the second nozzle 24, and the third nozzle 27
are provided with the air sources 22, 25, and 28 and the
wat er sources 23, 26, and 29, respectively. 1In place of
this, the first nozzle 21, the second nozzle 24, and the
third nozzle 27 may be configured to conmunicate with a
comon air source and a common wat er source.

The present invention is not Iimted to the details
of the above described preferred enbodi nent. The scope of
the invention is defined by the appended clains an al
changes and nodifications as fall within the equival ence
of the scope of the clains are therefore to be enbraced

by the invention.
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VWHAT IS CLAIMED | S:

1. A wafer cleaning apparatus for cleaning a
circunferential edge of a wafer, the wafer cleaning
appar at us conpri sing:

a holding table that holds the wafer by a hol ding
surface such that the circunferential edge of the wafer
pr ot rudes;

a notor that rotates the holding table with a
center of the holding surface as an axis,

a rotation control section that controls a
rotational speed of the notor; and

a cleaning unit that jets high-pressure water
toward the circunferential edge of the wafer from an
outer side than the circunferential edge of the wafer
hel d by the holding surface, to clean the circunferentia
edge of the wafer, wherein

the cleaning unit includes

a first nozzle that jets the high-pressure
water to the circunferential edge of the wafer fromthe
outer side than the circunferential edge of the wafer in
a 0O-degree direction parallel to the hol ding surface,

a second nozzle that jets the high-pressure
water to the circunferential edge of the wafer from an

outer upper side than the circunferential edge of the
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wafer in a direction of 45 degrees downward relative to
t he hol di ng surface, and
a third nozzle that jets the high-pressure

water to the circunferential edge of the wafer from an
outer lower side than the circunferential edge of the
wafer in a direction of 45 degrees upward relative to the
hol di ng surface, and

the first nozzle, the second nozzle, and the third
nozzl e are di sposed to be spaced fromone another in a
circunferential direction of the wafer.

2. The wafer cleaning apparatus according to claim
1, wherein the cleaning unit is configured to jet the
hi gh-pressure water utilizing pressure of air by m xing
water and the air.

3. The wafer cleaning apparatus according to claim
1, wherein the rotation control section is configured to
rotate the holding table at a rotational speed of equa
to or less than 10 rpmto clean a circunference of the
waf er, and thereafter to rotate the holding table at a
rotational speed of equal to or nore than 1,000 rpmto

dry the wafer
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